Objectives To describe and evaluate tests of the performance of the NODS-CLiP, an efficient standardized diagnostic interview instrument for adult pathological and problem gambling. Measures Data from all experienced gamblers (N = 8,867) were re-analyzed to compare diagnostic status derived from the 17-item NORC Diagnostic Screen for Gambling Disorders (NODS), a validated DSM-IV-based instrument, with results from all 2-to 4-item subsets of NODS items.
Introduction
This paper is the first published report on the development of an efficient screening procedure for identifying problem and (especially) pathological gambling in epidemiological research and in clinical settings. The original plan of the research was to develop a procedure that would minimize the time burden of administering diagnostic screening for gambling disorders in general population surveys. However, in view of the comorbidities of these disorders with other mental and substance use disorders (Kessler et al. 2008; Petry et al. 2005 ) and growing numbers of states mandating screening for pathological and problem gambling in substance abuse and mental health treatment populations, there is a clear need for a practical assessment tool for use in these settings as well, one that is easy to implement and requires minimal training and administration time, has excellent sensitivity (correctly identifying a very high proportion of pathological and problem gamblers) and specificity (correctly identifying a high proportion of non-pathological/problem gamblers).
Pathological gambling was first recognized as a diagnosis in the third edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III) (American Psychiatric Association 1980). The diagnostic criteria for pathological gambling were refined in DSM-IV (American Psychiatric Association 1994) based on studies of clinical populations (Lesieur and Rosenthal 1998) . Pathological gambling is a chronic, relapsing disorder that has a general population prevalence recently estimated among U.S. adults as between 0.4 and 1.1% (Gerstein et al. 1999; Welte et al. 2001; Petry et al. 2005; Kessler et al. 2008 ), similar to schizophrenia or bipolar disorder (Potenza et al. 2001 ). Although a less serious level of gambling disorder is not explicitly recognized in DSM-IV, most gambling researchers and clinicians regard ''problem gambling'' as a distinct subclinical pattern with a prevalence of 1-2% in the general population, marked by signs and symptoms shared with pathological gambling but presenting with lower symptom counts, lesser severity, and greater transience than pathological gambling (Toce- Gerstein and Gerstein 2004) .
In the first critical review of problem gambling instrumentation, only two structured screening instruments for problem and pathological gambling were identified (Volberg and Banks 1990) . Today, more than 20 such instruments have been developed for a variety of purposes, including screening, assessment, diagnosis, treatment planning, and treatment outcome monitoring, with some instruments adapted specifically for use with youth (Stinchfield et al. 2004 ).
The NORC DSM-IV Screen for Gambling Problems (NODS) is a hierarchically structured 17-item screen that was originally developed for use in a U.S. national epidemiological and policy study (Gerstein et al. 1999) and deployed subsequently by other researchers in the United States and elsewhere (Bakken et al. 2009; Hodgins 2004; Hong et al. 2009; Sartor et al. 2007; Wickwire et al. 2008; Wulfert et al. 2005; Xian et al. 2008) . The 17 NODS items yield a score ranging from 0 to 10, corresponding to the number of discrete DSM-IV criteria for pathological gambling. A presenting score of 5 or more qualifies as pathological. In addition, scores of 3 or 4 have been classified as corresponding to the subclinical syndrome of problem gambling, and scores of 1 or 2 have been defined as an at-risk population with increased likelihood of progression to problem or pathological status, relative to persons with scores of zero (Toce-Gerstein et al. 2003) .
As suggested by the development of screening tools for alcoholism such as the AUDIT/ AUDIT-3 (Bush et al. 1998; Dawson et al. 2005 ) and the MAST/Brief-MAST (Pokorny et al. 1972) , and recommended by other gambling researchers (Kessler et al. 2008 ), the present authors explored whether a subset of standard NODS items first identified as useful in achieving more cost-efficient survey administration might also be used in clinical contexts to filter out most of the true negatives (clear of gambling pathology or problems) with very few false negatives. The intent here was to rearrange the NODS with a more parsimonious structure, so that a few questions would be sufficient to determine diagnostic status correctly for most persons screened, and additional diagnostic probing could be limited to a small proportion of both clinical and survey populations.
An earlier attempt to meet these objectives was the 2-item Lie-Bet Screen, derived from a 12-item scale based on DSM-IV that was administered to 191 members of Gamblers Anonymous and 171 employees of a Veterans Administration Medical Center (Johnson et al. 1997) . Discriminant analysis was used to identify two items that best differentiated between the two groups. Further validation with 146 problem gamblers and 277 controls was carried out (Johnson et al. 1998) . However, the Lie-Bet Screen did not perform well in screening for problem gambling in specialised treatment programmes in three U.S. states (Rugle 2004) . National prevalence surveys of adolescents and adults in Norway (Götestam et al. 2004) found that the Lie-Bet Screen performed poorly as a screen for pathological gambling per se, but a positive response to one or both items did perform well with respect to detecting individuals with DSM-IV scores of 3 or more on the full screen, with a sensitivity of 92% and specificity of 95%, relative to the results of the full screen. The disparity of Lie-Bet results across different samples suggests that initial reports, no matter how promising, should be treated as provisional, and further studies be undertaken by independent research teams to determine the robustness of the provisional findings.
Methods

Screening Instrument
The ten diagnostic criteria enumerated in DSM-IV, along with their corresponding NODS items, are displayed in Table 1 . The most prevalent criterion, chasing, is reported by about 8% of all survey respondents among gamblers in the sample surveys used here (see below); the least prevalent criterion, illegal acts, is reported by about 0.5%.
The DSM-IV specifies that meeting 5 or more criteria establishes a diagnosis of pathological gambling. While the DSM-IV has no formal nomenclature for persons below this level, researchers in the field have constructed a variety of descriptors for individuals in the subclinical range, i.e., meeting 1-4 of the criteria. Consistent with most of the prior survey literature (as described in Abbott and Volberg 1999; Shaffer et al. 1999; Lesieur and Blume 1987) , and the original report on NODS data (Gerstein et al. 1999) , we label persons in the upper subclinical range (3 or 4 criteria) ''problem gamblers.'' Consistent with the naming conventions in public health and numerous gambling studies, we label those meeting 1 or 2 criteria ''at-risk gamblers,'' and those reporting no criteria, ''low-risk'' gamblers.
Prior to fielding the NODS, its authors pilot-tested for reliability and validity in a random telephone sample of 45 respondents in the Chicago metropolitan area and a convenience sample of 40 persons recently enrolled in gambling treatment programs in the Midwest. Ninety-five percent of the clinical sample scored five or more points on the Loss of Control DSM-IV has repeated unsuccessful efforts to control, cut back, or stop gambling
NODS #4
Have you ever tried to stop, cut down, or control your gambling? AND NODS #6
Have you ever tried but not succeeded in stopping, cutting down, or controlling your gambling? AND
NODS #7
If so, has this happened three or more times?
Escape DSM-IV gambles as a way of escaping from problems or of relieving a dysphoric mood (e.g., feelings of helplessness, guilt, anxiety, depression)
NODS #8
Have you ever gambled as a way to escape from personal problems? OR
NODS #9
Have you ever gambled to relieve uncomfortable feelings such as guilt, anxiety, helplessness, or depression?
Chasing DSM-IV after losing money, often returns another day to get even (''chasing'' one's losses)
NODS #10
Has there ever been a period when, if you lost money gambling one day, you would return another day to get even?
Lying DSM-IV lies to family members, therapist, or others to conceal the extent of involvement with gambling
NODS #11
Have you ever lied to family members, friends, or others about how much you gamble or how much money you lost on gambling? AND NODS #12
If so, has this happened three or more times? lifetime NODS; the remaining two cases scored four points-the clinical cut-point originally recommended by Lesieur and Rosenthal (1998) and confirmed by others (Jiménez-Murcia et al. 2008; Lakey et al., 2007) . These results are very similar to those reported by Stinchfield (2003) using a comparable DSM-IV-based instrument. The lifetime NODS therefore appears to have strong validity in identifying clinically confirmed pathological gamblers. The test-retest reliability of the NODS was examined in a half-sample of 44 cases drawn equally from the clinical sample and the general population pilot survey. The lifetime and past-year scores were found to be highly reliable, r = 0.99 and 0.98, respectively, by Gerstein et al. (1999) , further confirmed by other investigators (Hodgins 2004; Wickwire et al. 2008 ).
Survey Samples
The data analyzed in this paper were collected in eight surveys of gambling behavior: two adult components of the national Gambling Impact and Behavior Study (Gerstein et al. 1999) , five state-level adult prevalence surveys (Volberg 2001a (Volberg , b, 2002 (Volberg , 2003a , and one state-level survey restricted to seniors aged 55 and over (Shapira et al. 2002) . In each study, informed consent was obtained verbally, with written interviewer attestation, before conducting the interview, using consent scripts and other human subject protections approved by the relevant Institutional Review Boards. All surveys included the same NODS module. The total sample across all studies was 17,180 participants. The subsample analyzed here comprises 8,867 participants who completed the NODS. This represents the entire sample population with significant gambling experience in six of the surveys, and stratified random subsamples in the remaining two surveys. There were differences by survey in how gambling experience was assessed. In the two national surveys, only those respondents who reported having gambled more than five times in their lives and having lost $100 or more in a single day or across an entire year of gambling were administered the NODS. In Arizona, respondents who had ever gambled five or more times in their lives were administered the NODS. In Nevada and North Dakota, approximately one in four respondents who gambled less than weekly and all respondents who gambled weekly or more often were administered the NODS. In Oregon and the Florida Seniors Survey, all respondents who acknowledged having ever tried one or more types of gambling were administered the NODS. In the Florida adult survey, only those respondents who had ever spent $12 or more on gambling were administered the NODS. Table 2 below provides an overview of key features of these 8 surveys. Further details are appended.
Analysis
The present analysis is based on the unweighted NODS data from each of the eight surveys. Weighted and unweighted estimates were checked for comparability in the initial analyses. The results were very similar, except that the weighted data sometimes indicated that the screen performed better than the unweighted data. To be conservative, we report the unweighted findings.
The 17 NODS items were analyzed initially to determine whether any small subset of items captured most or all pathological gamblers, using full NODS scores as the criterion or ''gold standard''. Initial analyses were performed on the two GIBS samples. Frequencies were run to calculate the percentage of individuals who did or did not report one or more of all 2-, 3-, and 4-item combinations of NODS questions. These on/off frequencies were then cross-tabulated by the NODS taxonomy of pathological, problem, at-risk and low-risk gamblers. All combinations of items that correctly captured at least 98% of pathological gamblers were then tested in the 6 state samples, to determine whether the items were consistent performers. The eight samples were then pooled to determine overall capture rates and other relevant statistical measures.
Results
One combination of three NODS questions-if any one or more of them was answered in the affirmative-identified virtually all pathological gamblers and more than 90% of problem gamblers, the best overall performance of any set of questions. These items are identified in Table 1 in italics. They include the screening question for Loss of Control, the screening question for Lying, and one of the two Preoccupation items (hence, the name given to the 3-item set, the CLiP). Unlike other sets that performed very well, this set of questions had nearly perfect sensitivity for the clinically critical group, pathological gamblers, only one of whom (in the Arizona sample) was not captured. In addition, the three items captured the great majority of problem gamblers. Note that on the 17-item NODS, answering the screening items for Loss of Control and Lying is necessary, but not sufficient, for establishing that a person has experienced each of these criteria in her or his lifetime. A respondent must also respond affirmatively to one or more followup questions that are intended to ascertain whether the behavior has occurred repeatedly over time. As a result, even a respondent who is classified as ''low risk'' (i.e., has never experienced any lifetime symptoms per the NODS) might still be captured by the CLiP items. Table 3 displays the performance of the three-item screen when the respondents in the eight samples are aggregated. The first row shows the number of all gamblers across the eight samples who were administered the NODS, classified by the taxonomy of score levels. The second row indicates their distribution. The data show that about 83% of respondents who were administered the NODS were classified as low-risk. This proportion would be even higher if exclusionary criteria had not diverted non-gamblers and lowfrequency gamblers from receiving the NODS. (Although it is possible that some of those so excluded might report meeting one or more criteria if screened directly, it is reasonable to assume that this group is quite small.) Since the total number of pooled respondents (17,180) was nearly double the number administered the NODS, the low-risk group comprises more than 90% of the general population.
The bottom two rows provide the number and percentage of individuals, by level of severity, who endorsed one or more items on the 3-item CLiP screen. The CLiP captured 149 out of 150 NODS pathological gamblers-99.3%, an excellent level of relative sensitivity. The CLiP also captured 93.7% of NODS problem gamblers. Combining these groups, the CLiP captured 96.2% of NODS problem and pathological gamblers, a highly satisfactory level of relative sensitivity. The specificity of the instrument, the percentage of true negatives over all those with negative results, was 88.4% for NODS non-pathological gamblers only and 90.2% for NODS non-problem/non-pathological. However, this is based on a sample that excludes all non-gamblers and low-frequency gamblers as determined by other screening questions. Although not directly tested, we could extrapolate that virtually all of these latter groups would also test negative, which would yield overall sample specificities as high as 94.0 and 95.0%. If used as a first-stage screen with no other exclusionary filters, the three CLiP items would quickly and efficiently filter out the great majority of non-problem and non-pathological gamblers, and only the remaining groupabout 7% of the overall population-would need to be fully screened with the remaining NODS items.
Conclusion
The results of this reanalysis of NODS data from eight separate surveys with widely varying response rates indicate a good potential for using the two-stage NODS-CLiP procedure for studying problem and pathological gambling. The results also suggest that the stand-alone CLiP may be highly efficient for screening general clinical populations or patients being assessed or referred for admission to substance abuse and mental health facilities due to other (confirmed or suspected) primary diagnoses. Confirmatory assessment of the positive result, using the full NODS or other diagnostic method, could occur immediately or in due course. Previous epidemiological work in general and clinical populations (Gerstein et al. 1999; Grant et al. 2005; Kessler et al. 2008; Ledgerwood and Downey 2002; Petry et al. 2005 ) leads us to expect rates of problem and pathological gambling to be elevated among these clinical groups. Use of a low-burden, rapid-assessment protocol such as the NODS-CLiP would permit pathological and problem gambling to be more frequently detected and referred or treated outside of specialty gambling treatment units. The revised NODS, with CLiP questions at the front, may be self-administered or administered by a clinician or interviewer, on paper or by computer. The logical structure of the NODS with the CLiP screener is displayed in Table 4 . The three CLiP items are presented, and if all are answered negatively, the screening is ended. If one or more of these yields a positive result, then further NODS questioning proceeds. Because the CLiP item set is highly sensitive but also quite specific, it is a promising screening tool on its own for clinicians. However, because the CLiP alone overestimates the prevalence of pathological and problem gambling in epidemiological surveys, its main epidemiological value is to reduce survey costs when used in the revised NODS configuration.
The NODS-CLiP protocol is a work in progress, and our results are presented here as a stimulus to further research and development. One potentially important limitation that should be addressed is question-order effects, an instance of the more general class of ''priming'' effects in survey administration (Toce-Gerstein and Gerstein 2007) . The CLiP items are numbers 1, 4, and 11 in the standard 17-item NODS sequence (see Table 1 ) and numbers 1, 3, and 5 in the revised NODS sequence. It is possible that re-ordering the NODS items as in Table 4 would yield different answers to some of these items and possibly other NODS items. Priming effects vary, and although our judgment suggests that such effects would be very weak here, the crucible of experimentation in a split-ballot or 9. Have there ever been periods when you needed to gamble with increasing amounts of money or with larger bets than before in order to get the same feeling of excitement? YES NO
Q9
For each question, circle YES or NO, taking care to not mark questions you are instructed to skip. When complete, check the corresponding box in the right-hand margin for all questions that are marked YES, ignoring responses that do not have a corresponding box. Add up the number of checked boxes to determine the score.
A score of 1 or 2 means that results are consistent with a mild but subclinical risk for gambling problems. A score of 3 or 4 indicates results are consistent with moderate but subclinical gambling problems. A score of 5 or higher means that results are consistent with a likely diagnosis of pathological gambling. The highest score possible is 10.
J Gambl Stud (2009) 25:541-555 549 balanced test-retest design would provide more probative evidence on the extent of pertinent question-order effects within the NODS. The NODS-CLiP protocol is a logical conclusion from analyzing the pattern of NODS results in a series of telephone surveys of the general population (and one in-person survey of visitors to gambling venues). Confirming the validity and reliability of the NODS-CLiP assessment protocol in pertinent clinical venues such as substance abuse and mental health facilities awaits additional study. The CLiP questions by themselves may be sensitive and specific enough to NODS constructs to be used in place of the NODS in general population surveys that do not have the capability to incorporate the full NODS, with the principal caveat that this would inflate the overall prevalence estimate for combined problem and pathological gambling in these surveys and reduce the ability to study ''at risk'' patterns below the level of problem gambling. 
Sample Survey Information
The Gambling Impact and Behavior Study: Telephone Survey (Gerstein et al. 1999) The Gambling Impact and Behavior Study (GIBS), was fielded in 1998 for the National Gambling Impact Study Commission. The GIBS adult telephone survey was a national random sample of U.S. residential telephone numbers, designed to proportionately represent all adult household residents at every level of gambling behavior, including nongamblers. Structured 30-min interviews were completed with a total of 2,417 adults (age 18 and older), including 44 interviews using a Spanish translation of the questionnaire. Households were called and screened initially to roster the current residents and then randomly select one adult per household. The screening completion rate was 75.3% of households, and the interview rate among eligible respondents was 73.7%, for a composite response rate of 55.5% (for more information, see Gerstein et al. 1999) . Only those respondents who reported ever having lost $100 or more in a single day or across an entire year of gambling were administered the NODS. This restriction netted 907 gamblers who were screened for gambling problems.
The Gambling Impact and Behavior Study: Patron Survey (Gerstein et al. 1999) The GIBS patron survey was a companion study specifically designed to capture large numbers of frequent and particularly problem and pathological gamblers efficiently, relative to their prevalence in the household population. It sampled gamblers randomly but proportionally to their frequency of entering commercial gambling venues, and thus did not sample current non-gamblers (who comprised less than 1% of the facility patrons versus 32% of household residents). Twenty-minute interviews were completed by 530 adults from a stratified sample of 21 gaming facilities in eight states, such as resort-style casinos, racetracks, and lottery ticket outlets, stratified by neighborhood income level. The distribution of the total interviews was proportional to the annual gaming receipts of these facility types (Christiansen/Cummings Associates, 1993 -1997 . Interview teams at each facility followed rigorous sampling rules to select, intercept, and recruit respondents at random entries/exits or main internal traffic corridors during staggered daytime and evening shifts. The interview response rate across all venues was 50.0%. Respondents who reported ever having more than $100 in gambling losses in a single day or across a single year of their lives were administered the NODS. This netted 520 gamblers for the current analysis.
Oregon Prevalence Survey (Volberg 2001b) In the Oregon survey, conducted in 2000, a stratified sampling frame was used to obtain data from a representative sample of the population aged 18 and over. A screening procedure was used to preferentially complete interviews with male respondents and with respondents under the age of 35 in eligible households. This was done in order to obtain adequate sample representation of men and young adults. Using the most conservative method recommended by CASRO (Council of American Survey Organizations 1982), the response rate was calculated at 48%. In all, a total of 1,500 adults were interviewed. The sample was quite representative of the State in terms of gender, age, and ethnicity. Respondents who acknowledged ever having tried one or more types of gambling were administered the NODS. These 1,193 cases were included in the present analysis.
North Dakota Prevalence Survey (Volberg 2001a) In order to obtain an adequate number of problem and pathological gamblers in the 2000 North Dakota survey, individuals who were at higher-than usual risk for experiencing gambling problems were recruited, using a two-phase probability. First, one randomly selected respondent in each eligible household was screened to determine his or her level of gambling involvement (N = 5,002). Then a stratified random sample of 1,609 respondents were selected and recruited for the full-length interview, which included the NODS: 202 of the 549 respondents who were classified as lifetime gamblers, 1,194 of the 3,284 respondents who were classified as past year gamblers, and all of the 213 respondents who were classified as weekly gamblers. This strategy yielded 1,609 respondents for the present analysis. The CASRO method of calculating response rates yields a completion rate of 71%. The achieved sample was quite representative of the total adult population in North Dakota, as estimated by the Bureau of the Census. The greatest difference between the two samples was in the proportion of Native Americans included in the final sample; however, this difference was less than 1%.
Nevada Prevalence Survey (Volberg 2002) Like the North Dakota survey, the 2001 Nevada survey employed a two-phase differential probability strategy. Interviewers briefly screened 2,217 eligible households to determine their level of gambling involvement. Approximately one in four respondents who gambled less than weekly and all respondents who gambled once a week or more often were administered the full interview, which included the NODS. This provided 708 respondents for this analysis. The CASRO method yields a response rate of 24% for the Nevada survey, if all of the numbers whose status could not be determined are excluded from the denominator. The achieved sample was quite representative of the adult population in Nevada, as determined by the Bureau of the Census. The greatest differences between the two samples were in the proportion of men (43.6% in the sample vs. 50.8% in the State) and Whites (70.8% of the sample vs. 65.2% in the State).
Florida Prevalence Survey (Shapira et al. 2002) The Florida survey, conducted in 2001, was a random-digit-dial survey with a total sample of 1,504 adults. Of these, only respondents who indicated that they had ever spent $12 or more on gambling were administered the NODS. Based on the information in the published report and using the categories advocated in the CASRO approach, the response rate for this survey was approximately 34%. This survey yielded 1,314 adults for inclusion in this analysis.
Florida Seniors Prevalence Survey (Volberg 2003a) In this 2003 survey of Florida seniors, a stratified sampling frame was used to obtain a representative sample of the population aged 55 and over, meeting quotas for gender, age and ethnicity based on 2000 census data. The CASRO method yielded a response rate of 29%, with a total of 1,260 people interviewed. Of these, the 1,024 respondents who acknowledged having ever tried one or more types of gambling were administered the NODS.
Arizona Prevalence Survey (Volberg 2003b) In the 2003 Arizona survey, quotas for gender and region were used to help ensure a representative sample of adult Arizonans. A total of 2,750 adults were interviewed. Of these, only those respondents who had ever gambled five or more times in their lives were administered the NODS, netting 1,592 participants for this analysis. The CASRO method yields a response rate of 34% for the Arizona survey. When compared with data from the 2000 Census, the sample generally was well-representative of the State; however, two groups were underrepresented: younger adults (underrepresented by about 5%) and Hispanics (underrepresented by 6.5%).
